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JPL was founded in 1943 and in 1944 started building rockets for a military contract 

Private (bottom) and Corporal (top) rockets



1958 Explorer 1 – first U.S. satellite



1958 NASA created



JPL is one of 10 NASA center in the U.S. and is managed by Caltech

Our charter is robotic space and Earth science missions



19 operational spacecraft and 2 rovers



19 operational spacecraft and 2 rovers
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Mechanisms and Mobility 

Charter: Design, development, and execution of world-class 

spacecraft mechanisms from "cradle to grave". Implementing 

planetary mobility systems and creating enabling technology.
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Europa Lander Concept

Pre-Decisional Information -- For Planning and Discussion Purposes Only
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Robotic 

Arm

Stereo Imagers (Payload)

Sample Collection Device

(Phoenix Heritage + Packaging)

Sample Excavation 

Tool

Rasp HolesHard Ice

Europa Lander Concept

Pre-Decisional Information -- For Planning and Discussion Purposes Only
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Cutting porous material (grill 

brick)

Trenching loose material



The Mars 2020 Rover: 
Seeking Signs of Past Life on Mars



Mars 2020 Science Objectives

OBJECTIVE A:

Geology
OBJECTIVE B:

Astrobiology
OBJECTIVE C:

Sampling
OBJECTIVE D:

Prepare for Humans
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RIMFAX
Ground penetrating 

radar

MOXIE
Oxygen production from Martian 

atmospheric carbon dioxide 

SuperCam
Laser for chemical 

composition analysis 

Mastcam-Z
Color zoom 

stereo cameras SHERLOC
UV Raman 

spectrometer

PIXL
X-ray fluorescence 

spectrometer

Coring Drill

MEDA
Atmospheric temperature 

and pressure measurements
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Bridle and Umbil ical Device (BUD) image courtesy of   

Gallon, John, “Ver if icat ion and Validat ion Test ing of  the Br idle and 

Umbil ical Device for  Mars Science Laboratory,”  presented at the IEEE 

Aerospace Conference, Big Sky, MT, 2012. 



• Caching Samples is one of the four science objectives of the Mars 2020 rover 

mission

- Collect core rock and soil samples and store them on the Martian surface for 

possible return to Earth by a future mission

• Adaptive Caching Assembly supports depot caching approach

- Stores, manipulates, hermetically seals, and deposits sample tubes on the 

Martian surface

- Sample Handling Assembly, in development by MDA, manipulates the sample 

tubes

- Assembly is located within the front of the rover





https://eos.org/project-

updates/seeking-signs-of-life-and-

more-nasas-mars-2020-mission

Once core samples are collected in tubes and brought inside the 

Rover into the Adaptive Caching Assembly via the Bit Carousel, a 

mini-robotic arm moved the tube to several stations:

• Vision Station: a camera takes images of the core in the tube

• Volume Assessment Station: a volume measurement is 

taken of the core

• Seal Dispenser: a seal is dispensed into the tube

• Sealing Station: the seal is activated to create a hermetic seal

• Tube Storage: the tube is stored until the decision is made to 

drop the tube on the surface of Mars

(a) Seal protruding from the 

top of the tube

(b) Example of a core 

inside of the tube
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M2020 Rover Motion Control:

Actuators + Motor Controller

10X 

Mobility
5X Coring 

Assembly

5X Robotic 

Arm

8X Caching 

Assembly

3X Remote 

Sensing Mast

2X Antenna 

Gimbal

Central 

Motor 

Controller




